is studied by combining optical microscopy (OM), scanning electron microscopy (SEM) with X-ray microanalyses (EDS) and transmission electron microscopy (TEM The formation of the r phase was retarded accordingly. The hot-dip simulator was found to reproduce the microstructures of galvanneal coatings obtained by the in-line production and to facilitate the investigation of the phase evolution during hot-dip galvanizing and galvannealing.
Introduction
The understanding of how phases evolve during hotdipping and subsequent galvannealing is essential to optimize the galvanneal conditions used to produce the galvannealed sheet steels with high performance. The phase evolution in galvanneal coating depends on the breakage (transformation) Fig. 3(b) ). The thickness of (b) 35 (1995) Fig. 4(b) ). However, no~p hase was found betweenthe~and n phases. Thecoating in IFP-10 sample shows a two-layer structure (Fig. 4 The surface morphology and microstructure in IFP-5 sample (Fig. 2(b) (Fig. 3(a) 
